Comparative study on the composition of the organic matrix of the long bones of the "normal" rat and of the mutant Op/Orl.
The organic matrix of the long bones of the "normal" rat strain and of its mutant Op/Orl were investigated. This latter strain exhibits some anomalles similar to Albers-Schönberg disease as well as tooth retentions. Bones (tibia, femur) were incubated with 14C-glucose and also submitted to a fractional extraction procedure (EDTA, urea) to separate soluble and insoluble fractions. The proteins, hexoses, hexosamines, hydroxyproline content of these fractions was determined as well as the radioactivity of the soluble extracts Glycosaminoglycans were also studied by cellogel electrophoresis after pronase digestion of the EDTA-extracts. Male and female animals of each strain were studied separately. The relative amount of soluble proteins (EDTA + urea extracts) was the same in both strains, the mineral content of the final residue was however higher in the mutant Op/Orl strain. The hydroxyproline content of the mutant-extracts were lower than in the original strain suggesting a lower soluble collagen content. This may be due to a faster polymerisation, insolubillisation of freshly synthesised collagen. The hexosamine content of the mutant urea extracts and the final residue was higher than that found in the analogous extracts obtained from the normal "normal" strain, suggesting a higher proportion of structural glycoproteins in the mutant bone, uronic acid being low or absent. Some other parameters were identical between the mutant and original strains but differed between males and females. The radioactivity of the soluble extracts was higher in the males than in females. The glycosaminoglycans of the EDTA extracts are also different: male-extracts show two bands on cellogel electrophoresis, one corresponding to chondroitin-sulphate, the other to hyaluronate. Females showed only the chondroitin sulphate band. The aminoacid composition of the insoluble residue of males was higher in basic amino acids (lysine, histidine, arginine) than the female extracts. These results indicate the existence of discrete well defined differences between the organic matrix of the orginal and mutant strain on one side and between male and female bones on the other side.